Pharmacokinetics, tissue distribution and anti-tumour efficacy of paclitaxel delivered by polyvinylpyrrolidone solid dispersion.
Paclitaxel is a potent anti-cancer drug that has exhibited clinical activity against several tumours. Unfortunately, serious side effects are associated with Taxol, the commercial formulation of paclitaxel, which contains Cremophor EL (CrEL). Currently, the main focus of developing paclitaxel formulations is on improving efficacy and reducing toxicity. A novel, Cremophor-free, paclitaxel solid dispersion (PSD) was prepared in our laboratory previously. The primary aim of this study was to evaluate the pharmacokinetics, tissue distribution, acute toxicity and anti-tumour efficacy of the PSD compared with Taxol. SD rats were used to examine the pharmacokinetics and tissue distribution of PSD. The acute toxicity of PSD was evaluated in ICR mouse. The anti-tumor activity of PSD was assessed in an in vivo anti-tumor nude mice model inoculated with human SKOV-3 cancer cells. The two formulations presented different pharmacokinetic behaviour. The plasma AUC of paclitaxel in the PSD was 5.84-fold lower than that of Taxol, and the mean residence time, total body clearance and apparent volume of distribution of paclitaxel in the PSD were increased by 1.73, 4.67 and 8.57 fold, respectively. However, the two formulations showed similar tissue distribution properties. CrEL, the vehicle in Taxol, decreased the clearance of paclitaxel from plasma. The LD50 (median lethal dose) was 34.8 mg/kg for Taxol, whereas no death was observed at 160 mg/kg for the PSD. The anti-tumour activity of PSD was similar to that of Taxol at a dose of 15 mg/kg. Most importantly, the improved tolerance of PSD enabled a higher administrable dose of paclitaxel, which resulted in improved efficacy compared with Taxol administered at its maximum tolerated dose. These results suggest that the PSD, a CrEL-free formulation, is a promising approach to increase the safety and efficacy of paclitaxel.